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Purpose: Prehospital delay is the major cause of treatment delay in cerebrovascular disease (CVD). An
increasing number of elderly people reside alone or with their spouse with limited support from younger
generations. The aim of this study was to identify the factors that may affect prehospital delay in our
aging society, and examine the role of lifestyle on prehospital delay.
Methods: We retrospectively analyzed data for 469 consecutive patients who were hospitalized within 2
weeks of the onset of CVD between May 2007 and March 2009. Prehospital delay was deﬁned as the time
from the onset to arrival at our hospital.
Results: There was no signiﬁcant difference in prehospital delay between 91 patients who lived alone
and 378 patients who lived with other people. We also analyzed whether lifestyle factors were causes of
prehospital delay in the 378 patients who lived with other people. Living with a spouse was associated
with a signiﬁcant prehospital delay compared with patients living in a nursing home or those living with
two or more generations. There were signiﬁcant differences in prehospital delay between those living
alone or with other people, and between those living with a spouse or with other people. Living with a
spouse and living alone were associated with the prehospital delay. Knowledge of recombinant tissue
plasminogen activator and the use of emergency medical systems were associated with a shorter pre-
hospital delay, whereas visiting local doctors and the patient’s recognition of symptoms increased the
prehospital delay. The onset of CVD after ofﬁce hours, National Institute of Health Stroke Scale score  4
at the initial visit, and prior stroke did not affect the prehospital delay.
Conclusion: Health care promotion should target patients living alone as well as patients living with a
spouse, especially in aging societies.
Copyright  2014, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. Open access under CC BY-NC-ND license.3,41. Introduction
Stroke is the leading cause of disability and the fourth most
common cause of death in Japan. To improve the outcomes of acute
stroke and transient ischemic attack (TIA) it is important to mini-
mize the delay in starting treatments, including thrombolytic
therapy for ischemic stroke1 or blood pressure control for hemor-
rhagic stroke.2 It has also been reported that hyperglycemia causes
a deterioration of clinical symptoms in stroke patients and
correction of the patient’s nutritional condition should be started as
early as possible to prevent severe complications, such asrial Yawata Hospital,
-8508, Japan.
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linical Gerontology & Geriatrics. Ppneumonia. Maintenance of the patient’s general condition is
essential to achieve favorable outcomes, especially in elderly pa-
tients. Admittance to an emergency room as soon as possible may
allow the use of therapeutic agents, such as recombinant tissue
plasminogen activator (rt-PA) or edaravone, a free radical scavenger
that is approved in Japan for administration within 24 hours after
the onset of stroke.5 Furthermore, oral administration of 160e
300 mg aspirin within 48 hours after the onset of cerebral infarc-
tion was associated with improved outcomes.6
Prehospital delay, the time from the onset of stroke to the
hospital visit, is the greatest contributor to the delay from the onset
of acute stroke to starting treatment.7 Consequently, many studies
have sought to identify the factors responsible for prehospital delay
following acute stroke.7e11 Many factors are reported to be asso-
ciated with prehospital delay, including economic status, race, use
of emergency medical systems (EMS), knowledge of rt-PA, severityublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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patient’s lifestyle on prehospital delay has not been examined.
Aging is progressing rapidly in Japan, and 23.7% of the popula-
tion is aged65 years. The city of Kitakyushu has the highest rate of
aging (25.5%) among 20 Government-ordinance-designated cities
and the Tokyo metropolitan area. Lifestyle has dramatically
changed in recent decades, partly because of the aging of society.
An increasing number of elderly people reside alone or with their
spouse with limited support from younger generations. The aim of
this study was to identify the factors that may affect prehospital
delay in our aging society, and examine the role of lifestyle factors
on prehospital delay.
2. Methods
2.1. Study design
A database of patients with acute cerebrovascular disease (CVD)
was established prospectively at the Stroke Center of Steel Me-
morial Yawata Hospital, Kitakyushu, Japan. Patients were included
in this database if they visited our outpatient department or
emergency room within 2 weeks of the onset of stroke or TIA and
were then admitted to our hospital because of CVD. Patients who
developed CVD during admission as a result of diseases other than
stroke were excluded from the database. Prehospital delay was
deﬁned as the time from the onset of stroke or TIA to arrival at
hospital. A total of 469 consecutive patients were registered in this
database betweenMay 2007 andMarch 2009, 373 (79.5%) of whom
were65 years. Steel Memorial Yawata Hospital, which is afﬁliated
to Kyushu University Hospital, is a core hospital in the western part
of Kitakyushu, a city with a population of 0.97 million. Steel Me-
morial Yawata Hospital is a training hospital accredited by The
Japan Stroke Society and The Japan Neurosurgical Society.
Neurological examinations were performed and recorded at the
outpatient department or in the emergency room. Diagnosis of CVD
and assessment of National Institute of Health Stroke Scale (NIHSS)
scores were conﬁrmed by board-certiﬁed stroke specialists or a
board-certiﬁed neurosurgeon. Imaging, including computed to-
mography angiography, magnetic resonance imaging, and digital
subtraction angiography, is available 24 hours/day and on 365 days/
year at our hospital.
Patients and/or bystanders were interviewed to determine
whether they knew that intravenous administration of rt-PA as
soon as possible after the onset of ischemic stroke can improve the
patient’s outcome.
The EMS are provided by the ﬁre department of each regional
government and are not charged to the patient in Japan. People can
directly contact the ﬁre department by calling 119. If the request is
deemed appropriate, an ambulance is dispatched immediately.
There are several ways for stroke patients to reach medical care.
If they are outpatients of our hospital, they are usually transported
to our hospital by an EMS or other transport methods. More than
150 doctors in private clinics have registered with our hospital and
these clinics serve as outpatient departments for our hospital.
These doctors usually send stroke patients to our hospital. If the
stroke patient requests an EMS without giving a preferred hospital,
the EMS staff will attempt to reach the nearest emergency room
with facilities that are thought to be needed for the individual
patient. EMS staff are trained to recognize stroke symptoms and
they usually send the patients to a hospital with the required
facilities.
Prehospital delay and NIHSS were compared in univariate ana-
lyses between patients classiﬁed by age (75 years), sex, living
alone, prehospital living conditions, prestroke knowledge of rt-PA,
use of EMS, prestrokemodiﬁed Rankin scale (mRS) score 2, NIHSSscore  4 at the initial outpatient/emergency room visit, onset of
stroke after ofﬁce hours, those who recognized the symptoms,
visiting a local doctor prior to admission to our hospital, prior
stroke, and subtype of stroke. After ofﬁce hours was deﬁned as 5:00
PM to 9:00 AM the following morning, and holidays.
Multivariate analyses were carried out to identify which factors
were signiﬁcantly associated with prehospital delay. Visiting the
hospital within 4 hours was deﬁned as an early hospital visit
because the optimal timing of intravenous rt-PA administration is
up to 4.5 hours after the onset of ischemic stroke, and 30 minutes is
sufﬁcient for consultation and rt-PA injection at our hospital. We
also used a cutoff value of 12 hours for timely visitation because
the median prehospital delay was 12.7 hours. Factors that may
affect prehospital delay were also analyzed, including age 75
years, sex, knowledge of rt-PA, use of EMS, prestroke mRS  2,
NIHSS  4, hemorrhagic stroke, onset of stroke after ofﬁce hours,
symptoms recognized by the patients themselves, visiting a local
doctor prior to admission to our hospital, prior stroke, and pre-
stroke living conditions. Prestroke living conditions were classiﬁed
as living alone, living with a spouse, and living with other people.
The Institutional Review Board at our hospital reviewed and
approved this retrospective study.
2.2. Statistical analysis
Descriptive statistics are presented as the median and inter-
quartile range (IQR). Analyses were performed using JMP 10 (SAS
Institute Inc., Cary, NC, USA) andMedCalc version 12.3.0.0 (MedCalc
Software bvba, Ostend, Belgium). The Chi-square test and Wilcox-
on’s nonparametric analyses were used to test for differences in
prehospital delay and NIHSS within each factor. Multivariate lo-
gistic regression was used to identify the factors that were inde-
pendently associated with visiting the hospital within 4 hours or 12
hours of the onset of stroke. The Chi-square test was used to
compare the frequencies of each category of lifestyle factors. Values
of p < 0.05 were considered statistically signiﬁcant.
3. Results
3.1. Basic characteristics of patients
In total, 469 patients were enrolled in the present study. The
median prehospital delay was 12.7 hours (IQR, 2.1e46.6 hours). The
median NIHSS at the ﬁrst neurological examination was 4 (IQR, 1e
8). The median age of patients was 75 years (IQR, 67e81 years). The
median prestrokemRS was 0 (IQR, 0e1). Table 1 shows the baseline
characteristics of patients, prehospital delay, and NIHSS at initial
visit. Overall, 236 patients (50.3 %) were aged 75 years, 247 pa-
tients (52.7 %) were men, 91 patients (19.4 %) were living alone, 36
patients (7.7 %) had knowledge of rt-PA, 251 patients (53.5 %) had
used an EMS, 390 patients (83.2 %) showed independence in their
daily activities (mRS 2), 310 patients (66.1 %) experienced onset of
stroke after ofﬁce hours, 123 patients (26.2 %) visited a local doctor
prior to visiting our hospital, and 154 patients (32.8 %) had prior
stroke. NIHSS score was 4 in 255 patients (54.4 %). In terms of
living conditions, 91 patients (19.4 %) lived alone, 160 patients (34.1
%) lived with their spouse, 175 patients (37.3 %) lived with two or
more generations, 32 patients (6.8 %) lived in a nursing home, and
11 patients (2.3 %) had other lifestyles. Overall, 288 patients (61.4 %)
recognized their CVD-related symptoms. Of the remaining patients,
the symptoms were recognized by a spouse for 46 patients (9.8 %),
by other familymembers or relatives for 55 patients (11.7 %), and by
other people for 80 patients (17.1 %). Stroke subtypes were ischemic
stroke in 342 patients (72.9 %), intracerebral hemorrhage (ICH) in
74 patients (15.8 %), subarachnoid hemorrhage (SAH) in 23 patients
Table 1
Basic characteristics of patients, prehospital delay, and National Institute of Health Stroke Scale (NIHSS) score at initial visit.a
n or median Prehospital delay (h) NIHSS score at initial
visit
(% or IQR) Median (IQR) p Median (IQR) p
No. of patients 469 12.7 (2.1e46.6) 4 (1e8)
Age 75 (67e81) 0.74 <0.001
75 y 236 (50.3) 12.5 (2.0e43.2) 5 (2e13)
<75 y 233 (49.7) 13.5 (2.2e49.4) 3 (1e6)
Sex 0.70 0.009
Male 247 (52.7) 11.8 (1.9e58.2) 3 (1e7)
Female 222 (47.3) 13.5 (2.4e38.5) 5 (2e13)
Living alone 0.41 0.96
Yes 91 (19.4) 14.8 (3.5e46.0) 4 (2e7.8)
No 378 (80.6) 12.1 (2.0e47.3) 4 (1e9)
Prestroke living conditions <0.001 <0.001
Living with someone else 218 (46.4) 8.3 (1.4e34.8) 5 (2e13)
Living alone 91 (194) 14.8 (3.8e46.9) 4 (2e7)
Living with a spouse 160 (34.1) 18.9 (1.5e64.5) 3 (1e6)
Knowledge of rt-PA <0.001 0.55
Yes 36 (7.7) 1.7 (1.0e13.2) 5 (2e11)
No 433 (92.3) 14.0 (2.5e48.3) 4 (1e8)
Use of EMS <0.001 <0.001
Yes 251 (53.5) 4.3 (1.0e16.2) 7 (3e16)
No 218 (46.5) 34.9 (12.5e85.1) 2 (1e5)
Prestroke mRS 0 (0e1) 0.16 <0.001
2 390 (83.2) 14.0 (2.0e55.5) 3 (1e7)
>2 79 (16.8) 10.4 (3.0e19.3) 9 (5e17)
NIHSS score at initial visit <0.001 <0.001
4 255 (54.4) 22.2 (4.5e66.0) 2 (0e3)
>5 214 (45.6) 7.4 (1.2e20.0) 9 (6e19)
Onset after ofﬁce hours 0.41 0.041
Yes 310 (66.1) 13.0 (2.5e40.4) 4 (2e9)
No 159 (33.9) 9.8 (1.8e82.3) 3 (1e8)
Who recognized the symptoms? <0.001 <0.001
Patient 288 (61.4) 22.1 (4.6e66.0) 3 (1e5)
Spouse 46 (9.8) 10.5 (1.1e37.2) 6 (3e16)
Other family member or relative 55 (11.7) 7.7 (1.6e19.8) 14 (5e24)
Others 80 (17.1) 3.2 (1.1e10.7) 12 (4e21)
Visit to local doctor prior to arrival <0.001 <0.001
Yes 123 (26.2) 45.0 (17.8e121.0) 2 (1e4)
No 346 (73.8) 7.3 (1.2e25.2) 5 (2e12)
Prior stroke 0.56 <0.001
Yes 154 (32.8) 12.3 (2.3e59.3) 5 (3e9)
No 315 (67.2) 13.1 (1.9e43.0) 3 (1e8)
Stroke subtype <0.001 <0.001
Infarct 342 (72.9) 14.8 (3.2e55.3) 2 (1e4)
ICH 74 (15.8) 9.8 (1.5e35.2) 7 (2e15)
TIA 30 (6.4) 8.3 (1.1e107.9) 0 (0e1)
SAH 23 (4.9) 1.3 (0.7e3.4) 4 (0e26)
EMS ¼ emergency medical service; ICH ¼ intracerebral hemorrhage; IQR ¼ interquartile range; mRS ¼ modiﬁed Rankin scale; rt-PA ¼ recombinant tissue plasminogen
activator; SAH ¼ subarachnoid hemorrhage; TIA ¼ transient ischemic attack.
a Chi-square analysis was performed and p < 0.05 are in bold to highlight statistical signiﬁcance.
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patients with ischemic stroke or TIA) received an intravenous
alteplase injection.
3.2. Factors affecting prehospital delay in univariate analyses
Knowledge of rt-PA (p < 0.001) and the use of an EMS
(p < 0.001) signiﬁcantly shortened prehospital delay. NIHSS  4 at
the initial visit (p < 0.001) and visiting a local doctor prior to
visiting our hospital (p < 0.001) signiﬁcantly increased the pre-
hospital delay. Age 75 years, sex, living alone, prestroke mRS  2,
onset of stroke after ofﬁce hours, and prior stroke did not affect the
prehospital delay.
Living alonewas associatedwith signiﬁcantly longer prehospital
delay compared with living in a nursing home (p ¼ 0.003). Living
with a spouse was associated with signiﬁcantly longer prehospital
delay compared with living with two or more generations
(p < 0.001), living in a nursing home (p < 0.001), or living withother people (p ¼ 0.036). Recognition of the symptoms by the pa-
tients themselves signiﬁcantly increased prehospital delay
compared with recognition by a spouse (p ¼ 0.004), by another
family member or relative (p < 0.001), or by someone else
(p < 0.001). Recognition of the symptoms by someone else signif-
icantly reduced the prehospital delay compared with recognition
by a spouse (p ¼ 0.040) or by another family member or relative
(p ¼ 0.033).
Regarding stroke subtypes, the prehospital delay was signiﬁ-
cantly shorter for patients with SAH than for patients with infarct
(p < 0.001), ICH (p ¼ 0.004), or TIA (p ¼ 0.029). Prehospital delay
was also signiﬁcantly shorter in patients with ICH compared with
those with infarct (p ¼ 0.043).
The Wilcoxon test, which was applied to categorical data,
revealed that the NIHSS score was higher in the following sub-
groups of patients: age 75 years (p < 0.001), females (p ¼ 0.009),
patients who used an EMS (p < 0.001), prestroke mRS >2
(p < 0.001), onset of stroke after ofﬁce hours (p ¼ 0.041), patients
Table 3
Multivariate logistic regression for arrival within 12 hours.a
OR 95% CI p
Age 75 y 0.57 0.34e0.95 0.031
Male 1.72 1.08e2.78 0.022
Knowledge of rt-PA 2.58 1.13e6.32 0.024
Use of EMS 3.26 1.86e5.79 <0.01
Prestroke mRS  2 1.67 0.86e3.21 0.13
NIHSS score at initial
visit 4
0.74 0.45e1.22 0.24
Hemorrhagic stroke 1.40 0.80e2.47 0.24
Onset of stroke after
ofﬁce hours
0.75 0.47e1.21 0.24
Symptoms recognized
by the patient
0.48 0.27e0.87 0.015
Visited a local doctor
prior to arrival
0.28 0.14e0.56 <0.001
Prior stroke 0.92 0.56e1.50 0.74
Prestroke living conditions
Living with someone else 1.00
Living alone 0.40 0.21e0.72 0.003
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(p < 0.001), and patients with prior stroke (p < 0.001). The NIHSS
score was lower in patients living with a spouse compared with
patients living alone (p ¼ 0.043), living with two or more genera-
tions (p< 0.001), or living at a nursing home (p< 0.001). The NIHSS
score was higher in patients living at a nursing home than in pa-
tients living alone (p < 0.001) or living with two or more genera-
tions (p ¼ 0.017). The NIHSS score was lower in patients who
recognized the symptoms themselves compared with patients
whose symptoms were recognized by a spouse (p < 0.001), by
another family member or relative (p < 0.001), or by someone else
(p < 0.001). The NIHSS score was lower in patients whose symp-
toms were recognized by a spouse than in patients whose symp-
toms were recognized by another family member or relative
(p ¼ 0.018). The NIHSS score was smaller in patients with TIA than
in those with infarct (p < 0.001), ICH (p < 0.001), or SAH
(p ¼ 0.005), and was lower in patients with infarct than in those
with ICH (p ¼ 0.021).Living with a spouse 0.39 0.23e0.66 <0.001
CI ¼ conﬁdence interval; EMS ¼ emergency medical service; mRS ¼ modiﬁed
Rankin scale; NIHSS ¼ National Institute of Health Stroke Scale; OR ¼ odds ratio; rt-
PA ¼ recombinant tissue plasminogen activator.
a Multivariate logistic regression was used and p < 0.05 are in bold to highlight
statistical signiﬁcance.3.3. Factors affecting prehospital delay in multivariate analyses
In multivariate logistic regression analyses, knowledge of rt-PA
[odds ratio (OR) 4.21, p < 0.001], use of an EMS (OR 3.67,
p < 0.001) and prestroke mRS  2 (OR 2.80, p ¼ 0.002) were
signiﬁcantly associated with early arrival deﬁned as arrival 4
hours after the onset of stroke. By contrast, recognition of symp-
toms by the patients themselves (OR 0.50, p ¼ 0.025), visiting a
local doctor prior to admission (OR 0.27, p¼ 0.004), living alone (OR
0.40, p ¼ 0.005), and living with a spouse (OR 0.51, p ¼ 0.017) were
associated with delayed arrival (Table 2).
When we repeated the analyses by deﬁning early arrival as
arrival 12 hours after the onset of symptoms, male sex (OR 1.72,
p ¼ 0.022), knowledge of rt-PA (OR 2.58, p ¼ 0.024), and use of an
EMS (OR 3.26, p < 0.001) were signiﬁcantly associated with early
arrival, whereas recognition of symptoms by the patients them-
selves (OR 0.48, p¼ 0.015), visiting a local doctor prior to admission
(OR 0.28, p < 0.001), living alone (OR 0.40, p ¼ 0.003), and living
with a spouse (OR 0.39, p < 0.001) were associated with delayed
arrival (Table 3).Table 2
Multivariate logistic regression for arrival within 4 hours.a
OR 95% CI p
Age 75 y 0.64 0.37e1.12 0.12
Male 1.01 0.62e1.65 0.96
Knowledge of rt-PA 4.21 1.91e9.70 <0.001
Use of EMS 3.67 1.98e7.08 <0.001
Prestroke mRS  2 2.80 1.44e5.61 0.002
NIHSS score at initial
visit 4
0.87 0.52e1.49 0.62
Hemorrhagic stroke 1.22 0.69e2.13 0.49
Onset of stroke after
ofﬁce hours
0.63 0.27e0.92 0.059
Symptoms recognized
by the patient
0.50 0.27e0.92 0.025
Visited a local doctor
prior to arrival
0.27 0.10e0.66 0.004
Prior stroke 0.76 0.45e1.27 0.30
Prestroke living conditions
Living with someone else 1.00
Living alone 0.40 0.21e0.76 0.005
Living with a spouse 0.51 0.29e0.89 0.017
CI ¼ conﬁdence interval; EMS ¼ emergency medical service; mRS ¼ modiﬁed
Rankin scale; NIHSS ¼ National Institute of Health Stroke Scale; OR ¼ odds ratio; rt-
PA ¼ recombinant tissue plasminogen activator.
a Multivariate logistic regression was used and p < 0.05 are in bold to highlight
statistical signiﬁcance.3.4. Characteristics of patients according to their lifestyle
We next examined the characteristics of patients according to
their lifestyle. In this analysis, the proportion of patients aged  75
years was signiﬁcantly higher among patients living with other
people compared with those living alone or with a spouse (both
p<0.001). About 80%of patients in each groupwere aged65 years
(p ¼ 0.38). The proportions of patients with prestroke mRS  2
(p<0.001),mild stroke (NIHSS score4,p<0.001), and recognition
of symptoms by the patients themselves (p < 0.001) were signiﬁ-
cantly lower among patients living with other people. The pro-
portions ofmales (p< 0.001) and the use of an EMS (p¼ 0.029)were
lower among patients living with a spouse (Table 4).Table 4
Patient characteristics according to lifestyle.a
Living alone
(n ¼ 91)
Living with
a spouse
(n ¼ 160)
Living with
other people
(n ¼ 218)
p
Age 75 y 46.2 39.4 60.1 <0.001
Age 65 y 78.0 83.1 77.5 0.38
Male 44.0 69.4 44.0 <0.001
Knowledge of rt-PA 8.9 5.0 9.2 0.30
Use of EMS 58.2 45.0 57.8 0.029
Prestroke mRS  2 89.0 90.0 75.7 <0.001
NIHSS score at initial
visit 4
59.3 66.3 43.6 <0.001
Hemorrhagic stroke 22.0 18.1 22.0 0.62
Onset of stroke after
ofﬁce hours
60.4 64.4 69.7 0.25
Symptoms recognized
by the patient
71.4 74.4 47.7 <0.001
Visited a local doctor
prior to arrival
23.1 33.1 22.5 0.050
Prior stroke 27.5 33.8 34.4 0.47
Prehospital delay
4 h 25.3 24.4 38.9 0.002
12 h 41.8 37.5 59.1 <0.001
EMS¼ emergency medical service; mRS ¼modiﬁed Rankin scale; NIHSS ¼ National
Institute of Health Stroke Scale; rt-PA ¼ recombinant tissue plasminogen activator.
Values are expressed as the percent of patients.
a Chi-square analysis was performed and p < 0.05 are in bold to highlight sta-
tistical signiﬁcance.
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In this single-center retrospective study, knowledge of rt-PA and
use of EMS were independently associated with short prehospital
delay, whereas recognition of the symptoms by the patients
themselves or visiting a local doctor prior to admission were
associated with a longer prehospital delay. Lifestyle was also
independently associated with prehospital delay, as the prehospital
delay was signiﬁcantly longer in patients who were living alone or
with a spouse compared with other lifestyles. NIHSS score  4,
hemorrhagic stroke, onset of stroke after ofﬁce hours, and prior
stroke did not affect prehospital delay.
It was reported that patients who lived with other people ten-
ded to visit the hospital earlier than those who lived alone.11 In our
study, prehospital delay was not signiﬁcantly different between
patients living alone and those livingwith other people. Prehospital
delay was also signiﬁcantly longer in patients living with a spouse
than in patients living with two or more generations or those living
at a nursing home. This factor may explain why there was no dif-
ference in prehospital delay between patients living alone and
those living with other people. Overall, 74.4% of patients living with
a spouse recognized the symptoms themselves, and an EMS was
used in 45.0% of patients. The median age of patients was 75 years
and about 80% of patients were aged 65 years. These ﬁndings
suggest that older people tend to overlook the signs of stroke and
respond inadequately. Further studies are necessary to clarify this
issue.
It is somewhat unexpected that prehospital delay was signiﬁ-
cantly longer in patients who recognized their symptoms them-
selves, as patients might be expected to recognize their own
symptoms sooner than other people might. One explanation is that
patients are afraid that critical illness may necessitate hospital care,
so they may hope the symptoms will disappear. By contrast, by-
standers can objectively decide that the patient should go to hos-
pital immediately. Further studies are necessary to examine this
possibility.
Surprisingly, history of stroke did not shorten the prehospital
delay. One explanation is that the patients may not understand the
seriousness of their condition, resulting in a prehospital delay
similar to that of patients with a ﬁrst-ever stroke.6,11 In our series,
32.8 % of patients had a history of stroke. Therefore, education of
patients and their families is an important factor to encourage an
earlier hospital visit, although there is some controversy about
whether knowledge of stroke-related symptoms actually facilitates
an earlier hospital visit. In fact, several reports have found no as-
sociation between knowledge of stroke symptoms and use of
EMS.12e14 Conversely, it was reported that knowledge of stroke-
related symptoms decreased prehospital delay.15,16 Our present
results suggest that knowledge of stroke-related symptoms does
not reduce prehospital delay.
Our study has several limitations. First, this represents the
experience of a single center. As such, local factors may have
inﬂuenced the results and the results may not be generalizable to
other settings or populations. Second, this was a retrospective
study with a small number of patients that prevented us fromperforming subgroup analysis. Therefore, studies in larger cohorts
of patients are necessary. With these limitations, we believe that it
is important that health care promotion targets individuals living
alone and those living with a spouse, especially in aging societies.Conﬂicts of interest
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